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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a fine image with high resolution by the active 
matrix display device by lowering the level of a flicker which causes the 
display quality to decrease while the irregularity of the flicker on a screen 
due to an increase in the capacity of gate lines for high density is a 
technical problem. 

CONSTITUTION: The rising waveform of a scanning line waveform is, for 
example, a ramp waveform, exponential function waveform, or staircase 
waveform. Thus, high frequency components are made small to reduce the 
potential drop of a pixel potential waveform outputted by a high-pass filter 
consisting of a transistor, a parasitic capacitance between scanning lines, 
and a resistance used by regarding the transistor as a variable resistance. 
Consequently, the flicker can be suppressed low and the image of high 
quality is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The data line and the scanning line are arranged in the shape of a matrix, and it has at least one or more 
switching transistors near [ the ] the intersection section. In the liquid crystal display which has the active matrix 
substrate by which the gate of this transistor connected with the scanning line, the source of a **** transistor was 
connected to the data line, and the drain of this transistor was further connected to the transparent pixel electrode The 
drive method of the liquid crystal display characterized by the falling wave of the pulse in the voltage waveform of a 
scanning signal being a lamp wave. 

[Claim 2] The drive method of the liquid crystal display characterized by the falling wave of the pulse in the voltage 
waveform of a scanning signal being an exponential- function wave in a liquid crystal display according to claim 1 . 
[Claim 3] The drive method of the liquid crystal display characterized by the falling wave of the pulse in the voltage 
waveform of a scanning signal being a stair-like wave in a liquid crystal display according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with a liquid crystal display. 
[0002] 

[Description of the Prior Art] The signal of the scanning line in the conventional active matrix liquid crystal display 
object was carrying out the square wave shown in drawing 6 . The gate of the transistor of each pixel which is in the 
scanning line in inputting the scanning signal which delayed the scanning line by pulse width one by one was made to 
turn on, and operation which writes a video signal in each pixel from a signal line was carried out. the case of TV 
signal of an NTSC color TV system - the pulse width of 63.5microsec for a horizontal scanning period — a scanning 
signal ~ each gate line - giving - the period - the gate of the transistor which passes to the scanning line all the time 
is in the turned-on state 
[0003] 

[Problem(s) to be Solved by the Invention] It falls by the conventional scanning-line signal, and since a wave is also in 
the state of a square wave, a high frequency component is a high signal. The outlet of the high-pass filter circuit which 
consists of resistance at the time of considering that the parasitic capacitance 6 and transistor 3 which consist of a drain 
of a transistor 3 and the gate are variable resistance in the pixel equal circuit shown in drawing 4 on the other hand is 
pixel potential. That is, the signal of the scanning line leads to pixel potential through a parasitic capacitance 6, without 
******(ing) with the high frequency component. For this reason, big fall of potential deltaV (deltaV of drawing_5 ) 
arises, and it has become the cause of a flicker. Moreover, using an active matrix substrate, although densification is 
possible, since the capacity of a gate line is large, by high-density specification, the phenomenon in which the level of 
a flicker differs in a field arises especially for the fall of potential of this pixel potential. 

[0004] Even if this doubles common electrode potential with the position which serves as the minimum of a flicker in a 
certain position in a screen, the phenomenon in which a flicker arises arises and it will be in the state where proper 
common electrode potential does not exist in another position. It had become the big technical-problem point of 
densification technology. 
[0005] 

[Means for Solving the Problem] The data line and the scanning line are arranged in the shape of a matrix, and it has at 
least one or more switching transistors near [ the ] the intersection section. In the liquid crystal display which has the 
active matrix substrate by which the gate of this transistor connected with the scanning line, the source of a **** 
transistor was connected to the data line, and the drain of this transistor was further connected to the **** pixel 
electrode It is characterized by the falling wave of the scanning signal in the drive method of the scanning signal being 
a lamp wave, an exponential-function wave, or a stair-like wave. 
[0006] 

[Function] The liquid crystal display object which has an active matrix substrate in a liquid crystal display object can 
increase the number of pixels, and can arrange a pixel with high density to the same screen size, this - a texture - the 
clear screen of fine high resolution is realizable the capacity which acts to a gate line as a ** student as a technical 
problem of densification technology carried out like this increases, and the phenomenon in which proper common 
electrode potentials differ especially by right and left of a screen in a screen arises This means that the distribution of a 
flicker occurs because the variation in a dc component arises in a field. CHIRATSUKI very much seldom looks at 
many such pictures. 

[0007] It is mentioned to what is considered as a cause of this flicker that the fall of potentials by the gate line in the 
maintenance state of a pixel differ by right and left of a screen. Although drawing.4 is the 1 -pixel equivalent view of an 
active matrix substrate, fall of potential deltaV in the pixel potential wave shown in drawing 5 by the drain section of a 
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transistor and the parasitic capacitance 6 between gate lines has produced it. 

[0008] In order to prevent the field interior division cloth of the above-mentioned flicker, it is possible to make small 
the effect of this fall of potential deltaV. Fall of potential deltaV is a value decided by the ratio of the voltage of a gate 
line, i.e., a scanning signal and voltage, the pixel capacity in drawing_4 , and a parasitic capacitance. Since pixel 
capacity and a parasitic capacitance are decided by the specification and structure of an active matrix substrate, a big 
effect is not expectable. Although the value of fall of potential deltaV will be made small with the voltage of a 
scanning signal if it carries out, since pressing down low voltage with the high-level voltage of a scanning signal will 
lower the write-in capacity to a pixel, naturally restrictions arise. If the transistor 3 in drawing A is considered to be a 
kind of variable resistance here, pixel potential will be considered to be the outlet of a high-pass filter where the input 
minded the parasitic capacitance 6 and the transistor (variable resistance) 3 by the scanning signal of the gate line 1 . 
That is, the high frequency component of a scanning signal serves as a circuit which it lets pass without a voltage drop. 

[0009] How to lose the high frequency component of the falling wave of a scanning signal to make small fall of 
potential deltaV by the parasitic capacitance 6 can be considered. It is specifically making a falling wave into the shape 
of a lamp, and an exponential-function wave, and making it loose falling. Moreover, the same effect is expectable also 
by falling to others and making a wave into a stair-like wave. By making it the wave of these configurations, fall of 
potential deltaV by the scanning signal can be small pressed down compared with usual according to the effect of a 
high-pass filter circuit. As a result, it becomes possible to make it small at the grade in which the distribution within a 
field is not conspicuous by pressing down the level of a flicker, either. 
[0010] 

[Example] The scanning signal potential wave in this invention is shown in drawing 1 , drawin g 2 , and drawin g 3 . 
Drawing 2 is an exponential-function falling wave, and it can realize by adding resistance 8 and capacity 7 to the 
business shown in drawin g 7 at the scanning-line input section. When a liquid crystal display uses an external driver 
integrated circuit, it is possible, even if it puts the above-mentioned resistance and capacity into the last stage of a 
driver IC, and it can realize and it puts resistance and capacity into the scanning-line input section on an active matrix 
substrate. The value of such resistance and capacity is optimized and it is made to bring down with the time constant 
within the horizontal-retrace-line section. However, since it starts with the time constant same as a standup, it is 
needed, using as a premise capacity which can do the writing to pixel capacity and the data line sufficiently quickly. It 
becomes possible to lose the high frequency component of a scanning-line wave, and to ease the fall of potential of a 
pixel potential wave by making the falling wave of the scanning line into an exponential-function wave within limits 
which do not have the influence of the time constant of a standup. 

[001 1] There is the method of putting in the inverter as a buffer and optimizing the transistor size, as shown in drawing 
8 as other methods of furthermore realizing an exponential-function wave. By the active matrix substrate in which the 
driver line was built, the same effect is acquired by optimizing the size and the current characteristic of an inverter of 
the last stage buffer circuit. 

[0012] Moreover, as a material of the above-mentioned resistance, contest polysilicon with which the gate electrode 
material was doped can be considered with the polysilicon contest TFT, and it is N+ at an amorphous silicon TFT. It is 
possible to use an amorphous silicon etc. 

[0013] It is the lamp wave in the falling wave of the scanning signal of this invention which is shown in drawing 1 , 
and it becomes realizable by putting in the circuit using the operational amplifier shown in drawing 9 before the input 
of the scanning line. By making it a lamp wave, the amount of the charge which escapes [ as the variable resistance in 
the high-pass filter of drawing 4 ] through a transistor 3 the bottom wholly increases compared with a square wave, and 
an amplitude becomes small. That is, the amount of the fall of potential of a pixel becomes small, and a flicker will 
also be pressed down. 

[0014] Moreover, if the time of lamp wave falling needs to be in the horizontal-retrace-line section and is the video 
signal of an NTSC color TV system, it will be called less than 10.9micro second. 

[0015] It is the stair-like wave in the falling wave of the scanning signal of this invention which is furthermore shown 
in drawing 3 . It is the circuit of this example, and the block diagram shown in d rawin g 10 forms an analog switch 12 
behind the above-mentioned falling lamp wave generating circuit, and inputs a staircase generating timing pulse as the 
gate pulse. Those waves are shown in drawing 1 1 . 13 is a gate falling lamp wave voltage waveform, and 14 is the 
voltage waveform of the timing pulse for staircase generating. The scanning signal wave type which is the output of 
the analog switch 12 at this time is shown in drawing J 2 . 15 becomes possible [ bringing close to the wave shown in 
drawing 3 by optimizing the duty ratio of a timing pulse 14 by the steer step waveform of this invention ]. There is the 
method of using the sample hold circuit shown in the block circuit diagram of draw ing 13 as other methods, and 
creating a staircase. If a sampling switch S is closed, Capacitor C will be charged on voltage equal to an output lamp 
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wave-amplitude value from a lamp wave circuit, and if a sampling switch S is opened next, the charge voltage of a 
capacitor will be held and outputted. It becomes possible to optimize the timing of the sampling time of a sampling 
switch S, and to generate a predetermined staircase. 
[0016] 

[Effect of the Invention] The high frequency component of a scanning signal can be made small by making it the 
falling wave of the lamp wave which shows a scanning signal to drawing 1 in the drive method of the liquid crystal 
display of this invention, the exponential-function wave shown in drawing 2 , or the staircase shown in drawing 3 . 
Since the high-pass filter outlet shown in drawing 4 is pixel potential, pixel fall of potential by the scanning-line wave 
can be made small, and it becomes possible to press down a flicker low. it is possible to avoid the nonuniformity in a 
flicker screen in the densification of a pixel in an active liquid crystal display furthermore ~ becoming ~ a texture - it 
becomes possible to realize the picture of fine high resolution 
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DRAWINGS 



[Drawing 1] 





[Drawing 2] 
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[Drawing 4] 
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[Drawing 13] 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law. 
[Section partition] The 2nd partition of the 6th section. 
[Date of issue] November 5, Heisei 1 1 (1999). 

[Publication No.] Publication number 6-1 10035. 

[Date of Publication] April 22, Heisei 6 (1994). 

[**** format] Open patent official report 6-1 101. 

[Filing Number] Japanese Patent Application No. 4-258403. 

[International Patent Classification (6th Edition)] 

G02F 1/133 550 

1/136 500 
G09G 3/36 

[FI] 

G02F 1/133 550 

1/136 500 

G09G 3/36 

[Procedure revision] 

[Filing Date] December 28, Heisei 10. 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the drive method of liquid crystal equipment of having the transistor connected to the data line and the 
scanning line which have been arranged in the shape of a matrix, and the aforementioned data line and the scanning 
line, and the pixel electrode connected to the aforementioned transistor. 

The drive method of the liquid crystal display characterized by falling of the pulse in the voltage waveform of the 
scanning signal supplied to the aforementioned scanning line serving as a lamp wave. 

[Claim 2] It is the drive method of liquid crystal equipment of having the transistor connected to the data line and the 
scanning line which have been arranged in the shape of a matrix, and the aforementioned data line and the scanning 
line, and the pixel electrode connected to the aforementioned transistor. 

The drive method of the liquid crystal display characterized by falling of the pulse in the voltage waveform of the 
scanning signal supplied to the aforementioned scanning line serving as an exponential-function wave. 
[Claim 3] It is the drive method of liquid crystal equipment of having the transistor connected to the data line and the 
scanning line which have been arranged in the shape of a matrix, and the aforementioned data line and the scanning 
line, and the pixel electrode connected to the aforementioned transistor. 

The drive method of the liquid crystal display characterized by falling of the pulse in the voltage waveform of the 
scanning signal supplied to the aforementioned scanning line serving as a stair-like wave. 
[Procedure amendment 2] 
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[Document to be Amended] Specification. 
[Item(s) to be Amended] 0005. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is the drive 
method of liquid crystal equipment of having the transistor connected to the data line and the scanning line which have 
been arranged in the shape of a matrix, and the aforementioned data line and the scanning line, and the pixel electrode 
connected to the aforementioned transistor, and falling of the pulse in the voltage waveform of the scanning signal 
supplied to the aforementioned scanning line is characterized by being a lamp wave, this invention is the drive method 
of liquid crystal equipment of having the transistor connected to the data line and the scanning line which have been 
arranged in the shape of a matrix, and the aforementioned data line and the scanning line, and the pixel electrode 
connected to the aforementioned transistor, and is characterized by falling of the pulse in the voltage waveform of the 
scanning signal supplied to the aforementioned scanning line serving as an exponential-function wave, this invention is 
the drive method of liquid crystal equipment of having the transistor connected to the data line and the scanning line 
which have been arranged in the shape of a matrix, and the aforementioned data line and the scanning line, and the 
pixel electrode connected to the aforementioned transistor, and is characterized by falling of the pulse in the voltage 
waveform of the scanning signal supplied to the aforementioned scanning line serving as a stair-like wave. 
[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0006. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0006] 

[Function] The liquid crystal display object which has an active matrix substrate in a liquid crystal display object can 
increase the number of pixels, and can arrange a pixel with high density to the same screen size. The capacity which is 
parasitic on a gate line as a technical problem of such densification technology increases, and the phenomenon in 
which proper common electrode potentials differ especially by right and left of a screen arises in a screen. This means 
that the distribution of a flicker occurs because the variation in a dc component arises in a field. CHIRATSUKI very 
much seldom looks at many such pictures. 
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